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Feeding your cora 




Aqua One* 



Inspiring Excellence in Fish Care! 



Let's make some WAVES! 



Aqua One's NEW Marine Wavemaker utilises low voltage DC pumps to create 
alternating wave patterns in the aquarium. 

These flow patterns replicate the natural water movement found on coral reefs. Your 
marine fish will think it's still in the ocean! 



Adjustable switching 

time and flow rate 

Replicate the aquarium 

inhabitants natural 

environment 

Wavemaker models 

comes in 2 pumps or 4 

pumps 

Durable mounting 

bracket to keep pump in 

place 

'Teed Mode" temporarily 

stops the pumps during 

feeding time 
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Aqua One products are widely available at most quality pet 
retailers. To find your nearest retailer, visit www.aquaone.com.au 
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Snails (Cyphona gibbosum) feeding 
on a soft-coral (Plexaura flexuosa). 
Photo by Laszlo llyes 
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Off the Shelf 



Aqua One 

Powder Water Treatments 

Aqua One's Powder Water Treatment range is just what the doctor ordered for your aquarium! 

With the new extensive water treatment range provid- 
ing all the necessities to keep your aquarium at optimum 
peak, finding what you need to keep your occupants 
happy is now simpler than ever! 

The range consists of: 

Chlorine Neutraliser 

Ammonia Neutraliser 

Goldfish pH & Alkalinity Buffer 

Tropical pH & Alkalinity Buffer 

American Cichlid pH & Alkalinity Buffer ^m 

African Cichlid pH & Alkalinity Buffer 

Tanganyika pH & Alkalinity Buffer 

Marine pH & Alkalinity Buffer 

Calcium Supplement 

Magnesium Supplement 

Aqua One products are widely available at most quality pet retailers. 
To find your nearest retailer, visit www.aquaone.com.au 




Aqua One 

AquaNano Marine Aquarium 

Aqua One AquaNano Marine Aquarium 

The Aqua One AquaNano Marine Aquarium is the ultimate com- 
plete aquarium set for any living space of office. This stylish 
aquarium comes complete with tank, heater, filter and lighting, 
everything you need to get started! 

• The AquaNano Marine offers a complete marine aquarium sys- 
tem consisting of high powered LED lighting, as well as a total 
filtration system, complete with multiple stages of biological 
chemical and mechanical components 

Complete filtration system that includes biological, mechanical 
and chemical filtration. The filter unit built into the rear of the 
aquarium includes all media as well as a venturi driven protein 
skimmer 

Includes glass heater to help maintain constant temperature 
within the aquarium 

Includes a 3 x 3W LED unit. This light provides bright and 
highly efficient lighting using a combination of white and blue 
LED's 
Matching cabinets are available 

Aqua One products are widely available at most quality pet retail- 
ers. To find your nearest retailer, visit www.aquaone.com.au 
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Off the Shelf 

AQUATOP UVFK-9 Pond Sterilizing Pump 
with Fountain Kit 

With warm weather approaching, pond and water gardens tend to pay the price 
with murky, green water. AQUATOP has the ideal solution with the UVFK-9 Pond 
Sterilizing Pump. Part of the UVFK Series, the UVFK-9 will eradicate and control 
free-floating micro-organisms that cause the 
unsightly green water as well as disease caus- 
ing pathogens in both aquariums and outdoor 
garden ponds. Unlike conventional UV Sterilizers 
which need the addition of a pump and extra 
plumbing, the UVCP-9 has a built in pump and is 
ready to use without the hassle of extra plumb- 
ing. The 9-Watt UV lamp sterilizes up to 1,585 
gallons and will go a long way in keeping your Koi 
pond or water garden looking its best, even dur- 
ing those steamy summer months. In addition to 
keeping water clear, the UVFK-9 includes a foun- 
tain kit for multiple water displays, so your pond 
will dazzle with clarity and show. The UVKF is also 
suitable for saltwater and freshwater aquariums 
when the Fountain Kit is not in use. 




For more information, go to www.aquatop.com 



AQUATOP 

A O U A ^ SUPPLIES 





N AN O TANKS 



CANISTER FILTERS 



DUAL DISPLAY 
DIGITAL HEATERS 



CIRCULATING 
PUMPS 



HANG-ON 

BACK FILTERS WITH UV 



FLEXIBLE FISH NETS 
1 Wf NT RMDIKG] 



TRuAQUA.com amazon.com Buy.com 

ASK YOUR LOCAL PET STORE IF THEY CARRY AQUATOP LIVESTOCK. 
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PSEUDOTROPHEUS 
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It's one of those fish that catch your eye. You 
know what I mean. You're wandering through 
the local aquarium, looking at new stock and 
there it is, small - brilliantly coloured - and 
feisty. With its black and yellow banding, 
Pseudotropheus flavus is a favourite amongst 
African cichlid hobbyists - but like all cichlids, 
beginners should pause before purchase - this 
isn't a fish to mix with yourtetras. Cichlids are 
regarded by many hobbyists as aggressive and 
fish like P flavus are part of the reason for 
this reputation. So what do you need to know 
before you embark on the rollercoasterthat is 
cichlid ownership with respect to this little fish? 

In many respects, P flavus is a typical Malawi 
mouthbrooding cichlid. It's only the males that 
are colourful - and typically it's the males that 
are most aggressive. Like almost all of the 
species in the "mbuna" (rock-dwelling fishes of 
Lake Malawi) the species is primarily vegetar- 
ian and relishes plant material in most forms 
and like all Malawi cichlids - the species requires 
hard, alkaline water. These latter points, par- 
ticularly the need for hard alkaline water - but 
also their plant-destroying habits, dictates that 
Malawi cichlids should only really be kept with 
other fishes endemic to this region. 

Unlike many cichlids from Lake Malawi which 
have widespread distributions, P flavus has a 



very restricted distribution, being found pretty 
much exclusively around Chinyankwazi Island, a 
tiny island north northeast of Monkey bay. The 
species occurs in relatively shallow water down 
to about 20 metres. 
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In the aquarium, Pseudotropheus flavus - like 
virtually all mbuna are straightforward to kee 
provided some guidelines are followed. 

Aquarium setup: 

Physicochemical chacteristics 



• Alkalinity (CaC0 3 (mg/L)): 123 
1 Water movement: slow 

1 Temperature: 23-28° C 

• Volume: 150-200 litres. 

Substrate 

The colour of substrate is unimportant, how- 
ever, in the authors opinion darker substrates 
generally improve the contrast of colours in the 
fish. That aside, substrate should be calcite in 
some form. Shell grit, coral sand and crushed 
marble are all acceptable and will keep pH at 
the appropriate level. 



Decor 

The aquarium should be decorated with nu- 
merous caves and hiding places. Show tanks 
for these species are typically decorated with 
large rocks piled into a freshwater "reef. See 
the lovely example below photographed by 
Lee Nachtigal. Alternative decorations include 
dead coral skeletons and sea shells with actinic 
lighting, this faux-marine look is popular with 
some aquarists and is someones seen in busi- 
nesses where the look and colour of a marine 



tank is desired without some of the complica- 
tions that arise with salt water. For the aquar- 
ist interested in breeding these fishes rather 
than displaying, stacked rows of inverted terra- 
cotta pots (each with an entrance cut into the 
side) provide a cheaper, lighter and more easily 
manipulated alternative. 

Stocking 

In a 180 litre (55gal) aquarium one could com- 
fortably maintain a group of 12-16 flavus. The 
group should include 2-3 males and the remain- 
der as females. Bristlenose catfish and sucking 
loaches (Chinese algae eaters) can be included 
to assist with algae clean up. 

Breeding 

Breeding P flavus is straightforward and does 
not require much intervention. Females carry 
the eggs and fry in their mouths for around 3 
weeks. Once it becomes obvious to the aquar- 
ist that a female is mouthbrooding fry she 
should be moved to a "fry saver" - a floating 
container with netted vents to allow water in 
and out. Once the fry are large enough they 
should be removed to a grow out tank where 
they can be easily raised on crushed flake 
foods. The female should then be allowed to 
recover for 1-2 weeks (they don't eat while 
mouthbrooding) before being returned to the 
aquarium. 

P flavus is a striking cichlid that's well worth a 



try if you've got a bit if experience. 
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Today In The Fishroom 
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with Mo Devlin 



a variant from the Rio Caro- 
lina, £ "Coatzacoalcos" is a 
beautifully patterned species 





toto^sp. "Coatzacoalcos" 









A good deal of my Central American cichlids are 
wild caught fish. I either collected them myself or 
acquired them through one of friends. I've been 
very fortunate that my circle of friends include 
some well known aquarists that have traveled 
the globe collecting and exploring. One such 
friend is Rusty Wessel. Rusty is well known to 
many in the hobby and I have been fortunate 
to go on several collecting trips in his company. 
His knowledge and experience have made for 
many memorable adventures and stories. My 
acquisition of the very beautiful Porotherops sp. 
"Coatzacoalcos" is one of them, but not one that 
originated in the field. 

At the 2010 ACA Convention in Milwaukee, Rusty 
said he brought along some "Coatz" for my col- 
lection. I said, "Great. Let's go get them". As 
luck would have it, at that very moment we were 
hit with a severe storm warning for a possible 
tornado. The alarm in the hotel was sounding 
and everyone was headed for the storm shelter. 
Everyone except Rusty and I that is. We were 
headed in the opposite direction, against the flow 
of traffic, back to his room where I was going to 
collect my fish. Windows were rattling violently 
along the hallway as the storm raged as we 
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walked back. For a fleeting moment I wondered 
if I would be swept up and sucked out a window 
only to be found a half mile away in a field with 
a bag offish in my hand. It's the only fish I ever 
obtained in the midst of a tornado. 

The name 'Coatzacoalcos' refers to the range 
of the species in the Coatzacoalcos river system 
in the Tehuantepec isthmus in Mexico. The fish 
has not been officially described. Most often it is 
confused with Paratheraps zonotus, another very 
beautiful blue fish, and mistakenly sold as "Red 
Tail Zonatus" due to the coloration in the caudal 
fin. In fact, many people who think they have 
zonatus are likely to have one of the local varia- 
tions of P. sp. "Coatzacoalcos". 

The fish that are in my tank are a variant that 
were collected in the Rio Carolina. This river is 
quite isolated and somewhat remote from the 
larger populations that exist in most of Mexico. 
In addition to the "Coatz" cichlid, also inhabiting 
the Rio Carolina are Regani, Bulleri, Thoricthys 
mixteco sp. and Thoricthys collolepis. 

As you would imagine, various collection locales 
will produce similar species offish with a variety 
of color differences. Coatzacoalcos is no differ- 
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ent, even within siblings from the same area. As 
my fish matured I noted that one in particular 
was much larger and more blue color intense 
than the others. I automatically assumed that 
it was the male and the rest female. I later 
found out that I had two or three other males 
that, while more colorful than the normally drab 
female, did not present the overall striking blue 
of this one male. After inquiring with some other 
aquarists online I discovered that it wasn't un- 
usual to have one or two fish with dramatically 
different coloration. Perhaps it is a dominance 
indicator. I don't know for sure. The female fish, 
while not as colorful, still present very interesting 
patterns. 

Spawning pairs in the wild generally have a bright 
yellow coloration. Unfortunately this has not 
happened in my aquariums. And from what I 
have gathered through other peoples experience 
this is not uncommon. Like most of the Central 
American cichlids, breeding brings out not only 
the color but the behavior that make keeping 
and photographing them interesting and fun. 
The Coatz were no exception, offering a dramat- 
ic switch from solids to strong vertical barring on 
a high contrasting background. 

One thing you can always count on with Cen- 
tral American cichlids is that their aggression 
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is always there and never more "tuned in" as 
during the breeding process. When Rusty gave 
me the fish, the one piece of advice he imparted 
was, "when these fish pair, you have to separate 
the pair because they will kill the other fish in the 
tank". And he was spot on. I had separated 
the dozen fish I had into three separate 450 litre 
tanks. Shortly after the fish reached a length 
of 10 cm a pair formed in one of the tanks. As 
these things often do, it happened when I wasn't 
in front of the tank. The result was a tank that 
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went from a population of four to two. ...male and 
female. After a few successful spawning while 
juveniles, the male turned on the female. Now 
the tank had a population of one. 

I'm very familiar with large aggressive fish and 
the challenges that come with breeding. Several 
years ago I designed a very good divider for 
protecting breeding fish from the mutual aggres- 
sion. Under normal circumstances I would keep 
the tank divided and allow a passage for the 
female to pass through to access the male's side. 
Because there is little difference in the size be- 
tween the male and female right now, I opted for 
the next best thing. Even though the pair bred 
once or twice successfully while much younger I 
thought it necessary to install a complete divider- 
just to be safe. The female immediately started 
cleaning a breeding area in an upturned pot next 



to the divider. The male remained attentive. 
As has happened many times in the past the 
pair will have no problem breeding through the 
divider. 

One of my long standing "rules" in the fish- 
room is that if the fish isn't breeding or pos- 
ing for the camera, they're moved out of their 
home for fish that will. These lovely P. sp. 
"Coatzacoalcos" never fail to provide me with 
plenty of quality photos and lots of fry for distri- 
bution in the hobby. 

If you would like to see more photos of this 
fish, you can visit my gallery at: http://goo.gl/ 
LMYFE or visit the Aquamojo Face Book page 
at: http://www.facebook.com/aquamojo. As 
always, if you have any questions or comments 
you can e-mail me at aquamojo@modevlin.com. ^f 
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LOOKING FOR MORE IMPACT? 

Contact redfish for advertising that reaches your market. 
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EMAIL: ENQJJIRIES@REDFISHMAGAZINE.COM.AU 
WEB: REDFISHMAGAZINE.COMAU 
FACEBOOK: FACEBOOK.COM/REDFISHMAGAZINE 
TWITTER: @REDFISHMAGAZINE 
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Despite being highly sought af- 
ter by aquarists, surgeonfishes 
of the famiy Acanthuridae are 
not always an ideal choice for 
the home aquarium. Although 
not a large family with around 
80 species, the surgeonfishes 
are well represented in the 
trade with members of 5 of 
the 6 genera being commonly 
offered to aquarists. Both the 
common name "surgeonf ish" 
and scientific name "Acanthuri- 
dae" relate to the spines locat- 
ed on the caudal peduncle, the 
fleshy part at the base of the 
tail. The common name relates 
to the spines in the type genus, 
Acanthurus, being scalpel like, 
while the scientific name trans- 
lated from Greek means thorn 
tail or spine tail from the Greek 
words 'akanthus' meaning spine 
and 'uro' meaning tail. 

The family is divided into 3 sub- 
families based on the differenc- 
es in the caudal peduncle spines. 

• Acanthurinae 

• Nasinae 

• Prionurinae 

The Acanthurinae, which con- 
sist of the genera Acanthurus, 
Paracanthurus, Ctenochaetus 
and Zebrasoma, have retract- 
able spines that emerge from 
grooves in the peduncle as the 
tail flexes. As the tail moves to 



the left, the spines on the right 
are exposed and vice versa. 
Members of the subfamily Nasi- 
nae have fixed spines that are 
hooked forwards often in pairs 
while those from the subfam- 



ily Prionurinae have fixed spines 
that sit perpendicular to the 
peduncle, giving them the com- 
mon name Sawtail Tangs. 



Doctorf ish [Acanthurus chirurgus) from 
subfamily Acanthurinae. Photo by Brian Cratwicke 




The unusual Humpback Unicornf ish 
(Naso brachycentron) from subfamily Nasinae. 






a school of Razor Surgeonf ish (Prionurus laticlavius) 
from subfamily Prionurinae. Photo by Laszlo llyes. 
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the iconic, and rather beautiful, Blue Tang (Paracanthurus hepatus) confusingly shares its com- 
mon name with the less commonly encountered species Acanthurus coeruleus (below right). 



Surgeonf ishes are mostly om- 
nivores tending towards herbi- 
vores though some, particularly 
those from the genera Naso 
and Paracanthurus, have life 
stages that are predominantly 
planktivores. In the aquarium, 
most species will graze on fila- 
mentous algae but will, in most 
cases, readily accept meaty 



~awn 



and blennies, surgeonfishes are 
the most commonly purchased 




4e 



*Sc 




though different b K <=^i<=o «■ c 
better suited to different algae 
problems. Zebrasoma spp. tend 
to be ideal when diatoms are 
present though they also make 



the other blue tang (Ancanthurus coeruleus). 
Photo by Brian Cratwicke. 
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A selection of species from the subfamily Acanthuridae. 

Top left: Sohal Tang (Acanthurus sohal). Top right: Orangespine unicornf ish or Naso tang (Naso 

lituratus). Centre left: Powder Blue Tang (Acanthurus leucostemon). Centre right: Orangespot Sur- 

geonf ish [Acanthurus olivaceus). Photo by Brian Cratwicke. 
Bottom left: Chocolate Tang [Acanthurus pyroferus). Photo by Brian Cratwicke. Bottom right: Yel- 
low Tang [Zebrasoma flavescens) by Laszlo llyes. 
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short work of green filamentous algae. Ctenochaetus spp. are the most 
suitable when only filamentous algae is present while Acanthurus spp. are 
ideal for eliminating macro algae such as Caulerpa if it becomes problematic. 
It is advisable to offer sheets of nori to surgeonf ish to supplement their 
diet and allow them to graze throughout the day. 

In general surgeonf ish are both large and active fish meaning they require 
a relatively large aquarium to be maintained long term. While some species 
such as the Convict Surgeonf ish (Acanthurus triostegus) and Scopas Tang 
(Zebrasoma scopas) reach lengths of only around 15cm, some of the larger 
unicornfishes (Naso spp.) may reach upwards of 60cm. Species from the 
genera Ctenochaetus and Zebrasoma are generally the least active, prefer- 
ring to linger around areas where food supplies are good and casually graz- 
ing. 

On the other hand those from the genus Acanthurus are the most active, 
travelling in large shoals, quickly decimating small areas of algae before mov- 
ing on to another area. In the aquarium, this means Acanthurus aswell as 
the monospecific Paracanthurus hepatus (Pacific Blue Tang) tend to require 
larger aquariums than similar sized (based on full adult size) species from 
other genera. 




the Scopas Tang [Zebrasoma scopas) is very poopular with aquarists and despite being a more 
subtlely coloured fish it has beautiful patterning on its flanks. It's also ideally sized, growing only 

~15cm in length. Photo by William Warby. 
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The Convict Tang, also known as the Manini, (Acanthurus triostegus) is found in the wild in mas- 
sive schools , often they number several hundred fish. In the aquarium, the species is compara- 
tively well-suited, being one of the smaller growing surgonf ishes and being relatively placid. 

The species (like almost all surgeonf ishes) is herbivorous. 
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Despite being predominantly herbivorous, 
surgeonfishes are notoriously aggressive 
fish. On the reef, surgeonfishes (with the 
exception of Naso spp.) form large shoals 
moving around feeding grounds aggressively 
chasing away competitors (including other 
surgeonfishes). So while surgeonfishes are 
not technically territorial, instead travel- 
ling over vast ranges seeking ideal feeding 
grounds, in the aquarium, their aggression 
is similar to that of highly territorial fishes 
due to the fact their feeding grounds are 
so restricted. Because of this, unless the 
aquarium is very large, surgeonfishes of dif- 
ferent species are not particularly compat- 
ible. This problem is exacerbated if the body 
shapes and/or colours of surgeonfishes 
being kept together are similar. Unlike most 
fish that attach by biting, surgeonfishes 
use the spines on the caudal peduncle mean- 
ing they can use their speed to dart back 
and forth taunting other fish with an oc- 
casional passing strike. This harassment of 
other fish can be highly stressful and while 
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The Powder Blue Tang (Acanthurus leucostemon) is very popular in the aquarium hobby and, at 
least on some levels, is reasonably well-suited to the aquarium. The species is, however, extremely 
prone to infection by Cryptocaryon irritans (shown above). Treatment of marine ich can be prob- 
lematic in reef aquariums, where the use of many medications is precluded. 
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if you're keen on macro algae - there are species of Caulerpa that grow at a moderate pace. This 
is Caulerpa sertularioides growing in the wild. Surgeonf ish will eliminate these algae in aquariums. 

This can be good or bad depending on your perspective. 



it is uncommon for surgeonfish 
to kill tankmates outright, the 

tress or 
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geonf ishes are also highly prone to 
disease and infection. They become 
easily stressed, especially during 
transport and subsequent accli- 
mation and acclimatisation where 
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pick up diseases such as marine ich 
(whitespot). Surgeonfishes are 
commonh/ referred to as "whites- 
pot magnets" due to their high 
susceptibility to these pathogens 
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risks of infection by quarantining 
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the aquarium. The risk can never 
be eliminated but reasonable treat- 
ment such as hvoosalinitv durino 
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period of 8-12 weeks substantially. 
After the initial period when the 



Caulerpa taxifolia can overgrow aquariums. 
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An attratcive Caulerpa, C.racemosa var clavifera 
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are no longer present, surgeonfish 
can become extremely hardy fish. 
This period is often also highlighted 
by a refusal to feed. Many surgeon- 
fishes will graze on benthic algae but 
refuse prepared foods during the 
acclimation period. Given that aquar- 
ists attempt to eliminate any visible 
algae within the aquariums, this can 
lead to insufficient food for the fish 
and can be fatal. After the acclima- 
tion period however, surgeonfish 
often become bold, boisterous and 
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Lined Surgeonfish (Acanthurus Imeatus) 



additions to large marine aquari- 
ums with respect to their colours 
and highly active behaviours, there 
are certainly some drawbacks that 
should be considered both when 
deciding whether to purchase a 
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cies to add to the aquarium. Con- 
sider the maximum size the individual 
may achieve; often the 5- 7cm indi- 
vidual that looks perfect for a 200 
or 300L aquarium may reach 20cm 
within 3 years and potentially 40cm 
or more within 5-7 years. While sur- 
geonfishes are generally long lived 
(30-50 years), they have an excep- 
tional growth curve that sees them 
reach 90% of their maximum size in 
just 10% of their life. Consider what 
other fish will be kept in the aquar- 
ium. Surgeonfishes will generally do 

iceful fish or large 



preaa __ ry y isn du _ consi aera _i o ns 
should be made with regard to any 
species such as other surgeonfish 
or rabbitf ish, which may be regard- 
ed as competition. Finally, consider 
the introduction process, keeping 
in mind that quarantine and disease 
prevention methods will immensely 
increase the chances of having one 
of these fish in your aquarium for 
manv vears to come. <* 



Kole Tang (Ctenochaetus striatus) 
Photo by Carl Malamud 




Tomini Surgeonfish (Ctenochaetus tominiensis) 

Photo by Brian Cratwicke 




Red Sea Sailf in Tang (Zebrasoma desjardinii) 
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the Sohal Surgeonf ish (Acanthurus sohal) is endemic to the Red Sea. 
A truely magnificent fish, it is probably best left to specialists in large marine species with suit- 
ably sized aquariums. Individuals will eventually reach 40cm (15") and can be very aggressive. Like 
all Surgeonf ish f it requires a diet rich in marine plants/algae to remain healthy. 
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Starfish belong to phylum Echinoderma- 
ta - a high-level biological grouping they 
share with the sea urchins, brittle-stars 
and sea cucumbers. The phylum is the 
largest to not contain representatives in 
either freshwater or terrestrial habitats. 

Within this phylum, starfishes (also 
known by some as sea stars) all fall into a 
single biological class, the Asteroidea. In 
total, there's just shy of 2000 living spe- 
cies of starfish and as a group they have 
a global distribution - occurring in all 
marine habiats from the intertidal zones 
down to the abyssaal depths (at 6000 m 
below sea level!). 

The radial symmetry of starfish makes 
them instantly recognisable, and many 
species can (as childhood tales tell) re- 
grow lost arms. The marine aquarium 
hobby features relatively few starfish spe- 
cies - and most species aren't well suited 
to captive care. 







Common starfish drawn in beautiful detail by the German 

naturalist Ernst Haeckel in 1904 in his iconic work: 

Kunstformen der Natur ("Art Forms of Nature"). 
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The Red Knob Starfish (Protoreaster linckii) requires similar care 
to the Chocolate Chip Starfish. 




Chocolate Chip Starfish (Protoreaster nodosus) come in a range 
of base colours although the "chips" are normally brown- to -black. 
Bottom photo by punctuated@flickr.com 



W@rae& StarRtfi 

Within the group known as the Horned 
Starfish, one genus (Protoreaster) is com- 
monly available - with two species being 
normally traded: the Chocolate Chip 
Starfish (Protoreaster nodosus) and the 
Red Knob Starfish (Protoreaster linckii). 
Both of these species are also collected 
and dried, only to be sold as keepsakes for 
tourists, a fairly sad and pointless process 
in the opinion of this author. In addition, a 
second genus (Pentaceraster) is also some- 
times available and superficially similar to 
the more commonly traded Protoreaster 
species. In terms of care, which we'll cover 
below, both genera are broadly similar. All 
species mentioned above typically inhabit 
relatively slow moving water and are often 
found in shallow tidal areas or in sandy 
or muddy lagoons. Some of the Horned 
Starfish will emerge from the water onto 
algae-covered rocks to feed. Most of these 
species grow to 15cm (6") in diameter in 
the wild and should also do so in captivity 
if provided with appropriate care. 

The care of these species by hobbyists (and 
the advice given by some traders of these 
animals) can be highly varied and ranges 
from excellent to fanciful. The truth is, 
one should never buy a starfish on a whim 
- indeed, it's an animal you really need to 
build your aquarium around. The reasons 
for this can be covered in a few relatively 
short points: 

• Sensitivity to water quality. Horned 
Starfish (indeed all echinoderms) are 
highly sensitive to water quality. They 
are intolerant of nitrates or phosphates 
and quickly loss health with an excess 
of either of these nutrients. As an aside, 
it's been hypothesised that this sensitiv- 
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ity has to do with their water vascular 
systems (their bodies are literally full of 
saltwater). 

• Diet. All Horned Starfish are opportu- 
nistic predators who, in their grazing of 
biofilms — at least in aquariums — will 
readily consumed sessile invertebrates 
they come into conatct with. This in- 
cludes corals, anemones, feather-dust- 
ers, molluscs (including most snails) 
and even fish if they are particularly 
slow. They'll also eat other starfish - 
so the recommendation is for one per 
tank. 

Taken together, these two key points 
should highlight why aquarists have so 
much trouble with starfish. That is: they'd 
die very quickly in a fish only (FO) aquar- 
ium and they'd decimate corals and other 
sessile inverts in a reef aquarium. 

So what's the solution? FO aquariums ar- 
ent going to work, reef aquariums arent 
going to work - in this case an aquarium 
with fish only and liverock and fish is the 
solution (called FOWLR aquariums, for 
obvious reasons). Further, an aquarium 
that features sea grasses or macro-algae 
beds would also be a good choice. Finally, 
on the issue of tank design/setup it is also 
worth noting that starfish (for reasons as- 
sociated with the first point above) make 
poor additions to new aquariums and 
should only be added to stable, well- aged 
and cycled FOWLR systems. 

There are some mobile invertebrates you 
can probably keep with starfish in such 
a FOWLR system, but keep in mind the 
needs of both. Some shrimps (such as the 
Harlequin shrimps) are predators of star- 
fish and make poor choices for this reason, 




a Pen taceraster species from Tanzania. 
Photo by Paul Shaffner. 






a rentaceraster species rrom lanzania. 
Photo by Paul Shaffner. 
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Panamic Cushion Star (Pentaceraster cumingi) in Panama. 

Photo by Laszlo Ilyes. 
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conversely, other invertebrates need to be able to move quickly enough not to be eaten by the star- 
fish. Its a bit of a tricky situation and careful consultation with other hobbyists and a reputable 
aquarium store should be able to offer sound advice. Non-grazing, non-invert eating fishes (for 
example, most eels) would be fine tankmates that wouldn't bother the starfish or its food source. 
Certainly, all impulse purchases should be discounted and avoided. 

Given the right environment, starfish like the Horned Starfish can make excellent pets - but you 
need to be aware of their unique needs and the limitations their presence imposes on heterospecif- 
ics. 4& 




a The Red Knob Starfish (Protoreaster linckii) emerges from the water at Lazy Lagoon, near Bagamoyo, Tanzania. 

Photo by Paul Shaffner 
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Feeding Corals 



By Sara Allyn Mavinkurve 




IN GENERAL 

There seems to be a persistent myth spread 
among reef aquarists (at least those in the USA) 
that corals don't really need food. The myth is 
that they only need light. Thus, before I talk about 
how to feed corals, I would like to establish the fact 
that corals do in fact feed on food and don't rely 
on light alone for their energy and nutrient needs. 
One of the main reasons corals are considered 
animals (as opposed to plants or algae) is because 
they are heterotrophs. By definition, all heterotro- 
phs feed on other organisms. The fact that corals 
are indeed heterotrophs necessitates that they 
feed on other organisms either directly or indi- 
rectly. This is a well known and established fact 
among marine biologists and ecologists (and any- 
one who might study coral as a scientist). If you're 
not convinced, I invite you to take a look at some 
of the references listed at the end of this article. 
I've only listed a few of the hundreds available. A 
few of these articles discuss studies in which corals 
were kept in the dark for several weeks. In these 
studies, the corals which were fed did not suffer 
tissue loss. The ones which weren't fed did suffer 
tissue loss. When deprived of light but provided 



with Tood, large-polyp corals lasted longer than 
small-polyp corals. More recent studies provide 
evidence that a coral's ability to feed enables it to 
survive episodes of bleaching. 







Zoanthids aren't technically corals - but require 
similar feeding and are generally hardier. 





Despite all the evidence that corals need food, 



over the years, I ve met several reel aquarists 
who still insist that corals (especially "SPS corals") 
don't need to feed. Granted, it may be true that 
you don't need to specifically and/or directly feed 
your corals, but they do need to get food from 
somewhere. This food can come in the form of 
left over fish food, fish waste, and/or zooplankton 
in your own system's water column. Corals feed 
on living organisms as well as on non-living suit- 
able organic particulate matter. One example of 
zooplankton which feed corals, which might be in 
your water column, is "veligers" (a certain life cycle 
stage of gastropods). Specifically which kinds of 
zooplankton and what type of organic particu- 
late any given coral will consume varies widely. In 
other words, every coral is different when it comes 
to what they can/will consume as food. Some feed 
more on detrital particulate organic matter while 
others consume more active prey. Many corals 
will consume specific kinds of both. What a coral 



Tubastrea corals are non-photosynthetic and 



require dedicated feeding. 



T 








Polyps actively seeking food. 
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feeds on can also depend on their environment. 
Potential environmental factors include relative 
availability of different kinds of food, as well as the 
nature of the water flow around the coral. 
Back in the 70s, a coral reef scientist by the name 
of JW Porter described two types of scleractin- 



ian corals; "light specialists" (in general, commonly 
known as "SPS") and zooplankton capture spe- 
cialists (in general, commonly known as "LPS"). 
Simply put, those corals which are thought to be 
most adept at utilizing light and photosynthesis for 
their energy needs would be called "light special- 
ists." Corals which are more adept at capturing 
food would be called "zooplankton capture special- 
ists." Porter hypothesized that there might be a 
relationship between the ratio of the total surface 
area of the coral and the total volume of the coral 
and how much that coral relied on light for energy. 
Porter hypothesized that corals with a greater 
surface area to volume ratio would, theoretically, 
be more likely to be light specialists. The theory 
makes sense if you think of the shape of anything 
that utilizes light to make energy (organic or even 
man-made). In other words, a flat panel is better 
for utilizing light than a sphere. However, another 
biologist, KP Sebens, hypothesized that this ratio 
(surface area: volume) has more to do with prey 
capture than with utilization of light. Sebens rea- 
soned that the more surface area, and the smaller 
the polyps, the more polyps th< 



zooplankton 



[iso seems to make sense 



The more mouths you have, the more food you 
can eat, right? There's evidence to support both 
theories. In any event, one thing is for sure: while 
there are corals which can survive without light, no 
coral can survive and grow without food. 
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Some signs that your corals are not getting 
enough food are; 1) slow or nonexistent growth 
(even if the coral otherwise seems healthy, if it's 
not growing, it could be starving), 2) slow tissue 
recession which can't be attributed to anotbr" 
cause (such as poor water quality or predatory 
fish). Below are some tips on how to feed your 



Feeding Light-Specialists 

Unfortunately, you can't go to your local fish 
store and buy a jar of veligers. Thus, the best way 
to feed your light-specialists it to; 1) encourage 
growth of "critters" of various kinds and hope 
that some life stage of something will suffice as 
food for your coral, and 2) use fish food that's 
been blended to a pulp and consequently contains 
very small organic particulate matter (such as 
Rod's Food in the USA). 



feeding zooplankton 
Specialists 



Naturally, feeding the zooplankton-specialists is 
often easier. Since they are designed for prey 
capture, all you usually have to do is make sure the 
food gets to them. Don't try to feed your coral 
the largest possible thing you think it can consume 
(ex. don't feed a whole silverside to a Bubble 
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aren't entering any competitive eating contests, so 
you can/should feed them smaller pieces. 

Soft Corals 

Almost all soft corals have relatively rapid growth 
rates in most reef aquariums (compared to stony 
corals). Thus, I imagine they must be easy to feed 
without even trying to do so. 

Recipe for Reef Aquarium 
All-in-One food 

Many reef aquarists like to make their own food. 
This allows one to customize the food for their 
particular tank's needs. It's also usually cheaper 
than buying pre-made foods. However, it does 
get messy (not to mention that blending, soaking, 
mincing and mashing a variety of seafoods can re- 
sult in a lingering aroma). It can also be a bit time 
consuming. 

In any case, if you do decide to try your hand at 
reef tank food preparation, you'll want to pre- 
pare a frozen mix of various aquarium foods and 

~~~ r — '- ~ " x -'"-■ ' '" ~;d and minced to 

varies sizes and consistencies (depending on your 
livestock's needs). Here are some ingredients to 
consider: 

Examples from the grocery store: 

• fresh or frozen shrimp (please try to find trap- 
caught) 

• urchin roe 

• canned caviar 

• fresh or frozen squid and/or octopus 

• fresh or frozen scallops, clams, oysters and 
other bivalves 

Fresh is best. Avoid canned or frozen foods with 
lots of salt and/or preservatives. If you can find 
"organic," that would be preferred. 

Always rinse all these foods with filtered water. 
Even if they are fresh/organic, they can be coated 
in phosphates. 



frozen adult brine shrimf 



frozen mysid shrimp 
frozen chopped mussls, s 



(enriched if available") 



squid, etc 



EXAMPLE DRY FOODS: 

• Nori and other dried seaweed (for any veggie 



eating fish) 



quality marine fish food (such as Spectrum 
dry cyclopeeze (frozen is better) 



t's not a bad idea to so 
jices of the frozen food: 



oak the dry foods in the 



Prepared foods 

There are some good prepared mixed foods avail- 
able. However, be careful to know what exactly is 
in these foods before putting them into your tank. 
Don't buy any food or additive that does not list 
all its ingredients. In my experience, some products 
claiming to be "coral food" are actually useless 
for feeding corals. I remember one in particular, 



which I saw in a local fish store a few years ago, 
with an ingredient list that read more like a recipe 
for salad dressing than anything else. 

PHYTOPLANKTON 



Examples from your LFS: 

• oyster and/or shrimp eggs 



Phytoplankton is made up of microscopic plants. 
It is the base of the food chain for virtually all life 
in the ocean. Though most corals do not directly 
feed on phytoplankton, as mentioned previously, 
the larvae of many reef tank critters do. It's fairly 
easy to culture your own phytoplankton if you 
have the space. Alternatively, there are several 
refrigerated phytoplankton products available. 
Keep in mind that substantially fewer organisms 
will feed on dead phytoplankton than will feed on 
live phytoplankton. So when considering the pur- 
chase of a phytoplankton product, keep in mind 
that any phytoplankton that is sold frozen is dead 
(since freezing inevitably kills the phytoplankton 
cells). Some phytoplankton products sold refriger- 
ated (but not frozen) are alive and some are not. 
Some species of phytoplankton known to survive 
refrigeration are Nannochloropsis oculata, Phae- 
odoctylum tricornutum and Chlorello. Note that 
the commonly sold Isochrysis golbono, does not 
survive refrigeration. «4« 
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the Coral-relatives from the Corallimopharia 
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tentacled types, such as Elephant Ears are, how- 
ever, capable of eatina larqer prey items. 
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Community Directory 



INTERNATIONAL 

Advanced Aquarist 

Salty Tank 

American Livebearer Association 

USA Fish Box 

CANADA 

Betta Breeders Canada 

Alberta 

Calgary Aquarium Society 

Edmonton Aquarium Club 

British Columbia 

Vancouver Aquatic Hobbyist Society 

Wet Coast Aquarium Society 

Ontario 

Brampton Aquarium Club 

Peel Aquarium Club 

Brant Aquarium Society 

Chatham-Kent Aquarium Society 

St Catharines & Area Aquarium Soc. 

Durham Region Aquarium Society 

Ottawa Valley Aquarium Society 

Hamilton & District Aquarium Society 

Forest City Pond Club 

Kitchener/Waterloo Aquarium Society 

London Aquarium Society 

Sarnia Aquarium Society 

Toronto Willowdale Aquarium Society 

Manitoba 

Aquarium Society of Winnipeg 

Nova Scotia 

East Coast Aquarium Society 

Saskatchewan 

Saskatoon Aquarium Society 

Regina Aquarium Society 

Quebec 

Montreal Aquarium Society 

La Societe des Aquariophilie de Montreal 

Ass. Reg. des Aquariophiles de Quebec 



http://www.advancedaquarist.com 
http://www.saltytank.com 
http://livebearers.org/ 
http://usafishbox.forumotion.com/ 



http://www.bettabreederscanada.com/ 

http://www.calgaryaquariumsociety.com/ 
http://www.fish-club.org/ 

http://vahs.ca/ 
http://wetcoastaquariumsociety.ca/wetcoast/ 

http://www.bac-on.org/ 

http://www.peelaquariumclub.org/ 

http://www.brantaquariumsociety.ca/ 

http://www.cichlidae.com/forum/viewforum. php?f=103 

http://www.scaas.info/index.html 

http://www.dras.ca/ 

http://ovas.ca/ 

http://www3.sympatico.ca/ps.mcfarlane/home.htm 

http://www.freewebs.com/fcpc/ 

http://www.kwas.ca/ 

http://www.londonaquariasociety.com/ 

http://www.geocities.com/sarniaaquariumsociety/ 

http://www.torontoaquarium.org/ 

http://www.asw.ca/ 

http://www.eastcoastaquariumsociety.ca/forum/ 

http://www.saskatoonaquarium.com/ 
http://www.reginaaquariumsociety.ca/ 

http://www.geocities.com/mtlfishclub/index.html 

http://www.aquasam.qc.ca/ 

http://www.oricom.ca/pierdes/ 



UNITED STATES OF AMERICA 



Alaska 

Juneau Aquarium Society 

Arizona 

Dry Wash Aquarium Society 

California 

Bakersfield Koi & Water garden Society 

Desert Fish Club 

Sacramento Aquarium Society 

San Francisco Aquarium Society 

Silicon Valley Aquarium Society 

Santa Clara Valley Koi and Water Garden Club 

San Diego Tropical Fish Society 

Pacific Coast Cichlid Association 

Colorado 

Southern Colorado Aquarium Society 

Colorado Aquarium Society 

Rocky Mountain Cichlid Association 

Connecticut 

Aqua-Land Aquatic Society 

Exotic Fish Society of Hartford Inc. 

Norwalk Aquarium Society 

Florida 

Gold Coast Aquarium Society South Florida 

Tampa Bay Aquarium Society 

Georgia 

Atlanta Area Aquarium Society 

Hawaii 

Honolulu Aquarium Society 



http://www.taursys.com/kasha/JAS/ 

http://www.drywashaquarium.org/ 

http://www.bakersfieldkoiclub.com/ 

http://www.desertfishclub.com 

http://www.sacramentoaquariumsociety.org/ 

http://www.sfaquarium.org/ 

http://www.tactics.eom/d/svas/ 

http://www.sckoi.com/ 

http://www.geocities.com/sandiegofishfan/ 

http://www.cichlidworld.com/ 

http://www.southerncoloradoaquariumsociety.com/ 

http://www.coloradoaquarium.org 

http://www.liss.olm.net/rmca/ 

http://pages.cthome.net/vito/ 

http://users.rcn.com/wmercer/ 

http://www.castaways56.supanet.com/ 

http://www.gcassf.org/Home.htm 
http://www.tbas1.com/ 

http://atlantaaquarium.com/ 

http://www.geocities.com/Heartland/Meadows/2948/HASF.html 
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Illinois 

Champaign Area Fish Exchange 

Chicagoland Marine Aquarium Society 

Planted Aquarium Club of Chicago 

Tri-County Tropical Fish Society 

Greater Chicago Cichlid Association 

Rockford Reefers Aquarium Club 

Indiana 

Circle City Aquarium Club, Inc. 

Indiana Marine Aquarium Society 

Michiana Aquarium Society 

Iowa 

Eastern Iowa Aquarium Association 

Iowa Aquarium Society 

Greater Iowa Reef Society 

Kentucky 

Greater Louisville Koi & Goldfish Society 

Louisville Marine Aquarium Society 

Maine 

Great Lakes Aquarium Society 

Wochester Aquarium Society 

Massachusetts 

Boston Aquarium Society 

Pioneer Valley Aquarium Society 

Worcester Aquarium Society 

Michigan 

The Aquarium Society of Ann Arbor 

Grand Valley Aquarium Club 

Southwestern Michigan Aquarium Society 

Motor City Aquarium Society 

Greater Detroit Aquarium Society 

Metro Detroit Aquarium Clubs 

Upp. Peninsula of Michigan Marine Aq. Soc. 

Marinelife Aquarium Society of Michigan 

Minnesota 

Minnesota Aquarium Society 

Red River Valley Aquarium Club 

Missouri 

Missouri Aquarium Society 

Heart of America Aquarium Society 

New Hampshire 

New Hampshire Aquarium Society 

New Jersey 

Jersey Shore Aquarium Society 

North Jersey Aquarium Society 

New York 

Greater City Aquarium Society 

Brooklyn Aquarium Society 

Allegheny River Valley Aquarium Society 

Long Island Aquarium Society 

Central New York Aquarium Society 

Nassau County Aquarium Society 

Danbury Area Aquarium Society 

Tropical Fish Club of Erie County 

North Carolina 

Raleigh Aquarium Society 

Cape Fear Aquarium Society 

Ohio 

Stark County Aqua Life Enthusiasts 

Greater Cincinnati Aquarium Society 

Cleveland Aquarium Society 

Ohio Cichlid Association 

Greater Akron Aquarium Society 

Medina County Aquarium Society 

Youngstown Area Tropical Fish Society 

Ashtabula County Aquarium Club 

Lorain County Aquarium Society 

Columbus Area Fish Enthusiasts 

Oklahoma 

Oklahoma Aquarium Association 



http://www.champaignfish.com/ 

http://www.cmas.net/ 

http://www.pacchicago.org/ 

http://aquariumhobbyist.com/tctfs/index.html 

http://www.gcca.net 

http://www.rockfordreefersaquariumclub.org/ 

http://www.circlecityaqclub.org 

http://indmas.org 

http://michianaaquariumsociety.org/ 

http://www.eiaainfo.org/ 

http://www.iowaaquaria.com/ 

http://www.greateriowareefsociety.org/ 

http://www.louisvillekoiclub.com/ 
http://www.lmas.org/joomla/ 

http://www.glaquarium.org/ 
http://www.petsforum.com/was/ 

http://www.bostonaquariumsociety.org/ 

http://www.pvas.net/html/ 

http://www.petsforum.com/was/ 

http://sitemaker.umich.edu/aquarium.society 

http://www.grandvalleyaquariumclub.org 

http://www.swmas.org/ 

http://home.att.net/%7ecr.newell/clubs/page2.html 

http://www.greaterdetroitaquariumsociety.com/ 

http://home.att.net/~cr.newell/clubs/ 

http://www.upmmas.com/ 

http://www.masm.org/ 

http://www.mn-aquarium.org/ 
http://www.geocities.com/fmaquarium/ 

http://www.MissouriAquariumSociety.com 
http://www.kcfishclub.org/ 

http://www.nhaquariumsociety.com/index.htm 

http://www.jerseyshoreas.org/ 
http://www.njas.net/ 

http://ourworld.compuserve.com/homepages/greatercity/ 

http://www.basny.org/ 

http://www.orgsites.com/ny/arvas 

http://www.liasonline.org 

http://www.cnyas.org/ 

http://www.ncasweb.org 

http://northeastcouncil.org/daas/index.html 

http://tfcec.tripod.com/tfcecwebsite/ 

http://www.fishclubs.com/nc/ras/main.html 
http://capefearaquariumsociety.com/ 

http://www.scalesclub.com/ 

http://www.gcas.org/ 

http://www.clevelandaquariumsociety.org 

http://www.ohiocichlid.com/ 

http://www.gaas-fish.net 

http://www.geocities.com/MCASfish/ 

http://www.yatfs.com/ 

http://www.geocities.com/Heartland/Parl</6982/index.html 

http://geocities.com/RainForest/Andes/3049/ 

http://www.columbusfishclub.org/ 

http://petsforum.com/okcaa/ 
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Oregon 

Greater Portland Aquarium Society 

Pennsylvania 

Bucks County Aquarium Society 

Pennsylvania (cont) 

Delaware County Aquarium Society 

International Betta Congress 

Aquarium Club of Lancaster County 

Northeast Philadelphia Aquarium Society 

Greater Pittsburgh Aquarium Society, Inc. 

Pittsburgh Marine Aquarium Society 

Erie Aquarium Society 

Rhode Island 

Tropical Fish Society of Rhode Island 

South Carolina 

Myrtle Beach Aquarium Club 

Tennessee 

Putnam County Aquaiurm Society 

West Tennessee Marine & Reef Aquarium Club 

Texas 

Federation of Texas Aquarium Societies 

Capital Aquarium Society of Texas 

Dallas/Ft. Worth Aquatic Plant Club 

North Texas Water Garden Society 

Utah 

Great Salt Lake Aquarium Society 

Wasatch Marine Aquarium Society 

Vermont 

Black River Aquarium Society 

Virginia 

Potamac Valley Aquarium Society 

Washington 

Bellinghan Aquarium Society 

Greater Seattle Aquarium Society 

Kitsap Aquarium Society 

Washingon Koi and Water Garden Society 

Wisconsin 

Milwaukee Aquarium Society 

Green Bay Aquarium Society 

Central Wisconsin Aquarium Society 



http://www.gpas.org/ 

http://www.bcasonline.com/ 

http://www.dcas.us 

http://ibcbettas.com/ 

http://www.aclc.us/ 

http://www.phillyfishclub.com/ 

http://www.gpasi.org 

http://www.pmasi.org/frm/ 

http://groups.yahoo.com/group/ErieAquariumSociety/ 

http://www.tfsri.org/ 

http://www.facebook.com/pages/Myrtle-Beach-Aquarium-Club/402263799688 

http://www.pcaquarium.org 
http://www.wtmrac.com/ 

http://www.fotaswebsite.org/ 
http://www.petsforum.com/cas/ 
http://www.aquatic-plants.org/ 
http://www.ntwgs.org/ 

http://fancyguppy.50megs.com/custom2.html 
http://www.utahreefs.com/ 

http://www.angelfire.com/vt/brasvt/ 

http://www.pvas.com/pvasindex.htm 

http://www.facebook.com/pages/Bellingham-Aquarium-Society/112557868810416 

http://www.gsas.org/ 

http://www.geocities.com/Petsburgh/5640/kastoc.htm 

http://www.washingtonkoi.org/ 

http://fishclubs.com/WI/MAS/ 
http://www.gbasonline.org/gbashome.htm 

http://www.cwas.org/ 



PUERTO RICO 

Asoci. de Acuaristas de Aguadilla 
Acu arista Metro Este 



http://coqui.metro.inter.edu/acuaristas/aaa.html 
http://www.amepr.org/ 



BERMUDA 

Bermuda Fry-Angle Aquarium Society 



http://www.fryangle.com/ 



BRAZIL 

Aquaflux Aquarismo e Aquapaisagismo 
Aqualinea 



http://www.aquaflux.com.br 
http://aqualinea.com.br/blog/ 




Be part of our community! 

Are we missing your local aquarium, pond club or society? 
Email us at enquiries@redfishmagazine.com.au 
to get listed here. 
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We hope you enjoyed this issue. 
Please, tell a friend about Re 
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web: www.redfishmagazine.com.au 

>: www.facebook.com/redfishmagazir 

twitter: @redfishmagazine 

Redfish Publishing Pty Ltd. 

PO Box 109, Berowra Heights, 

NSW, Australia. 2082. 

ABN: 151 463 759 



